Study objective-The aim was to study the relationship between the level of alcohol consumption in pregnancy and craniofacial characteristics of the neonate.
could be a sensitive indicator of alcohol exposure in utero. Altered morphology is usually considered specific for alcohol exposure, but the relation observed with smoking needs further exploration.
Since the first descriptions of the fetal alcohol syndrome in 1968 by Lemoine et al' and in 1973 by Jones et al,2 several hundreds of cases have been described from various countries, all born to alcoholic mothers. It is usually considered that maternal alcoholism is a causal factor for this syndrome, which includes growth retardation, characteristic craniofacial morphology, and impaired mental development.3
Partial forms of fetal alcohol syndrome, including one or several of the signs mentioned above, at a more or less severe stage, are less well known.
Numerous factors influence morphogenesis, growth and development, and the degree to which more moderate alcohol consumption might be harmful is not clear; nonetheless experimental studies in animals give weight to the hypothesis of a teratogenic role of alcohol in pregnancy, though an embryolethal effect, and effects on congenital malformations, growth, development, and behaviour.4
Since craniofacial morphology appears to be most specific for alcohol exposure, the objective of this study was to look at craniofacial characteristics and intrauterine growth at various levels of alcohol consumption. From previous studies5 6 had delivered in the hospital during this eight month period but had had no hospital antenatal care, were interviewed during their postnatal stay. This latter group, although interviewed retrospectively, was entered in the study, as it usually includes a high proportion of heavy drinkers and is at high risk of adverse pregnancy outcome. However, we checked that excluding them did not modify the results of the analysis. The interviews were conducted using a structured questionnaire. Separate inquiry was made on the consumption of cider, beer, wine, and stronger Alcohol in pregnancy alcohols, in the number ofglasses per day on week days and at weekends. One glass of each beverage was assumed to contain the same quantity of absolute alcohol, an average of 10 g. The hospital is located in an area of higher than average alcohol consumption, and the alcohol consumed in this population is mainly beer.
Women were classified by their average weekly drinking before pregnancy into "light drinkers", consuming 0-6 glasses a week (65%), "moderate drinkers", 7-20 glasses a week (16%), "heavy drinkers", 21 glasses a week or more (12%); 7% of women were identified as known or suspected alcoholics, either by the interviewer, or from the medical record. They were considered as a separate group, independent of the alcohol consumption they had declared, in order to avoid classifying some alcoholics as light or moderate drinkers. A similar classification was used for alcohol consumption during the first trimester. Abstinent women were not considered separately, as most previous studies have not found any difference in outcome between abstinents and light drinkers.5 6 A subsample was selected for a standardised neonatal morphological examination consisting of all alcoholics, all heavy drinkers, and for each such heavy drinker, one light drinker and one moderate drinker matched on the date of recruitment. We selected 347 women by this process; 10 women delivered elsewhere, four had an abortion, and five who had a twin pregnancy were excluded; in two cases, alcohol consumption in the first trimester was unknown; 124 infants were not assessed due to lack of time, early discharge from the hospital or, more rarely, transfer to another unit.
There was no significant difference in the percentage of infants examined according to the level of alcohol consumption: 66% of the light drinkers' infants, 58% of the moderate drinkers', 59% of the heavy drinkers', and 63% of the alcoholic group. However, the mothers of infants who were examined described an average beer consumption lower than that of the mothers of infants not examined. In this latter group, the infants also tended to have a lower gestational age and birthweight; this trend was observed in all alcohol groups. The final sample for analysis consisted of 202 mother-infant pairs. Although the women who remained heavy drinkers in the first trimester were also more often heavy smokers, these relationships were not explained by tobacco. There was no difference in average prepregnancy alcohol consumption, whether the women remained heavy drinkers or had decreased their alcohol consumption in the first trimester.
FETAL ALCOHOL SYNDROME AND CONGENITAL MALFORMATIONS
After the morphological assessment, two children were diagnosed as having fetal alcohol syndrome by the examiner; the mother ofone of them was an alcoholic, whereas the other was a moderate drinker before pregnancy, classified as light drinker in the first trimester. Neither of them showed any other congenital malformation. Congenital malformations were very few in the total sample.
Discussion
This study has shown that infants of alcoholics and women drinking heavily in the first trimester of pregnancy (three drinks a day or more) on average had more craniofacial characteristics and features compatible with a possible fetal alcohol effect than infants of light and moderate drinkers. A similar relation was found with heavy smoking during pregnancy. An interaction between alcohol and tobacco was observed, the relationship with alcohol exposure being limited to non-smokers or light smokers. However, the proportion of heavy smokers was low in our population.
These results were observed in spite of the fact that the power of the study was limited for two reasons: (1) the group of alcoholics may have included a few more moderate drinkers, thus reducing the contrast in comparison to the other groups of women; however, in this group 3800 of women had a gamma glutamyl transferase above 18 U/litre, in comparison to 60o and 18°o respectively in the two other groups;'4 (2) among the subsample selected for morphological examination, 380o were not examined. In view of the reasons for the absence of assessment, and the organisation of the neonatal examination, there is no reason to suppose that the appearance of the infants may have influenced whether or not they were examined. As heavier drinking and low birthweight were slightly overrepresented among the infants who were not assessed, the study can lead only to an underestimation of the association between alcohol consumption and infant characteristics. This might explain why no significant relationship was found in this subsample between alcohol consumption and birthweight (apart from the trend observed for alcoholic women), whereas such a relationship has been observed in several previous studies.5 [15] [16] [17] In this study, two infants were diagnosed as having fetal alcohol syndrome. This number is in agreement with a previous prevalence study carried out in the same city,18 where the prevalence varied from 1 in 200 to 1 in 700, according to the degree of severity of the fetal alcohol syndrome. As mentioned earlier, this study was done in an area characterised by a heavy alcohol consumption, and the sampling overrepresented the heavier drinkers.
The significant relationship found between the quantity of alcohol consumed and the number of craniofacial characteristics, either isolated or associated with intrauterine growth retardation, is consistent with the results of the only other study we know of which had a similar approach.8 In this study, the authors considered 15 craniofacial anomalies of the newborn baby, nine of which were also considered in our study.
The other epidemiological studies which have described anomalies in relation to alcohol consumption have not separated craniofacial features from other anomalies; they have analysed either the total number of anomalies7 [19] [20] [21] 
